Oligonucleotides containing a primary amino group at their 5'-termini have been prepared and further derlvatised with amino specific probes. The sequence required is prepared using standard solid phase phosphoramidite techniques and an extra round of synthesis is then performed with N-monomethoxytrityl--O-raethoxydiisopropylaminophosphinyl 3-aminopropan(l)ol. After cleavage from the resin, removal of the phosphate and base protecting groups and purification gives a raonomethoxytrityl-NHCCH.KPO, -oligomer. The monomethoxytrityl group can be removed with acetic acid to give the desired amino containing oligomer. The amino group can be further derivatised with amino specific probes yielding fluorescent or biotinylated oligonucleotide products.
INTRODUCTION
The last few years have seen a tremendous improvement in the methods available to prepare oligonucleotides (see 1 and references therein). These, now standard techniques, are capable of giving good yields of unmodified oligonucleotides up to 100 bases in length. These methods have been closely followed by approaches designed to furnish oligomers labelled with useful reporter groups such as fluorophores or biotin. The most efficient methods are those which attempt to introduce the label as an integral part of the solid phase synthesis. Usually, these approaches have aimed to produce an oligomer that contains an amino or thiol group at the end of solid phase synthesis, deblocking and purification. The label of choice can then be added in a relatively straightforward subsequent step. Included in these methods are the attachment of a 5'-amino 5'-deoxythymidine residue (2) or an aminoethylphosphate group at the 5'-terminus (3,A).
In these approaches the amino group is protected with a base labile group during synthesis which is removed during the NH., deblocking. Recently, I
published a method for producing oligomers containing a thiol group at their 5'-termini (5) . The key step was a reaction with S-trityl O-methoxymorpholinophosphinyl 3-mercaptopropan(l)ol (or the 6-mercaptohexan(l)ol derivative) as an extra step at the end of normal solid phase synthesis. The S-trityl bond is ©IRL Press Limited, Oxford, England.
NH, stable allowing the purification of the otherwise completely deblocked oligomer by reverse phase hplc (6) . The S-trityl bond can then be broken with AgNO.. to give the sulphydryl derivative. I have found this reverse phase hplc purification step to be a tremendous help in an overall purification scheme especially when large quantities of oligonucleotide are required. Therefore, it would be of interest to try to extend this method, which uses trityl type protecting groups, to the production of amino labelled oligonucleotides, and this publication reports on progress in this direction.
MATERIALS AND METHODS
Preparation of N-Monomethoxvtrltyl 3-aminopropan(l)ol Monomethoxytritylchloride (7.72 g, 25 mmol) was dissolved in 50 ml of dry CH.C1-and added dropwise, over 1 hour, to a stirred ice cold solution of 3-aminopropan(l)ol (7.5 ml, 100 mmol) dissolved in 25 ml of dry CH-Cl^ After addition was complete, the mixture was left at room temperature for a further 30 min. At this stage, tic on silica gel (CH 2 C1 2 97, CHjOH 2, (C^H^N 1)
showed complete conversion of the monomethoxytritylchloride (Rf, 0.95) to a new product (Rf, 0.45). The mixture was extracted with 2 x 100 ml of 5 X NaHC0 3 and 100 ml of saturated NaCl. The organic phase was dried over Na^Oâ nd evaporated to an oil. The oil was redissolved in a small volume of CH 2 C1 2 97, CHjOH 2, (C 2 H 5 ) 3 N 1 and purified by flash chromatography (7) over a silica gel column (30 x 4 cm) using this solvent mixture. The product obtained was then recrystallised from diethylether. A yield of 65 X was obtained and the product was pure by tic in the above system (Rf, 0.45). H NMR spectrum;
1.66 (p) 2H(-CH 2 CH 2 CH 2 -), 2.32 (t) 2H(-NHCH 2 -), 3.73 (s) 3H(methoxyprotons), 3 .77 (t) 2H(-CH OH) (all these aliphatic J values were 5-6 Hz), 6.78 (d) 2H(ar. protons ortho to methoxy group) J 9 Hz, 7.12-7.39 (ra) 14 H(ar.).
Preparation of N-Monomethoxytrityl O-methoxydllsopropylamlnophosphinyl 3-amlnopropan(1)ol N-monomethoxytrityl 3-aminopropan(l)ol (1.73 g, 5 mmol) was dried in vacuo over silica gel and dissolved in 10 ml of CH.Cl^ (freshly passed over a column of basic alumina). N-ethyldiisopropylamine (1.9 ml, 10 mmol) was added and the mixture cooled on ice. N,N-diisopropylmethylphosphonamidic chloride (0.97 ml, 5 mmol) was added over about 5 rain. After a further 10 min. tic on silica gel (hexane 9, (C-H,.),N 1) showed complete reaction (Rf of starting material 0.1, Rf of product 0.8). 1 ml of CH..OH was added and after a further 10 min. 25 ml of CH 2 C1 2 was added and the mixture extracted with 2 x 50 ml 5 X NaHCO-and 50 ml saturated NaCl. The CH 2 C1 2 phase was dried over Na.SO, and evaporated to a slightly yellow oil. This oil was redissolved in a small volume of hexane 9, (C,H,.),N 1 and purified by flash chromatography over a column of silica gel (25 x 3 cm) using this solvent. The product obtained could not be crystallised but was pure in the above tic system (Rf, 0.8) and as determined by P NMR spectroscopy (£« 148.29). Yields of 80 X were typical and the product was stored, as an oil, in a tightly stoppered container at -20°C.
OliRonucleotlde synthesis
Oligonucleotides were prepared using standard solid phase phosphoramidite methods ( volumes of between 100 and 500 ul H_0 was mixed with an equal volume of 5 X NaHCO 3 /Na 2 CO 3 buffer pH 10 (prepared by addition of 5 X Na 2 CO 3 to 5 X NaHCO 3 until the pH measured 10). 100 equivalents of dansylchloride or d-biotin-p--nitrophenol ester in CH,CN were added (an equal volume of CH..CN was added to the aqueous volume used). After 3 hours hplc showed between 80-95 X reaction.
The desired products were purified by hplc in yields which varied from 70 to 90 X. The fluorescence spectra of the dansylated oligonucleotides showed an emission maximum at 540 nm and an excitation maximum at 335 run in 10 mM KH.PO. 2 4 pH 6.5. In 10 mM KH 2 PO 4 pH 6.5 containing 80 X CILjOH these values were 525 and 345 nm, respectively.
HPLC
The equipment and C-18 reverse phase column used to perform hplc have been described (5) . The buffer systems used with the reverse phase C-18 columns months with little decomposition. These reactions are illustrated in Fig. 1 .
Initially, I was used to prepare the model compound monomethoxytrityl-NH-(CH.) PO.-AGTC and thence hopefully NH -(OO-jPO.-AGTC. An advantage of I is that the hydrophobic trityl containing product can be separated from non-trity-.
lated failure sequences by reverse phase hplc (6) . Fig. 2A shows a reverse phase hplc chromatogram of the crude roonomethoxytrityl-NH-(CH-)-jPO, -AGTC prepared.
The late eluting peak at t = 11 min is characteristic of the desired product which is hydrophobic due to the monomethoxytrityl function. The earlier eluting peak at t = 3 min represents failure sequences. I have found that monomethoxytrityl-NH-(CH_).PO,-AGTC is stable in the triethylammonium acetate pH 6.5 buffers used for hplc during chromatography. However, on subsequent evaporation to dryness, the pH value of this buffer system drops and some decompostion to the desired amino containing oligomer takes place. Normally, this is of no consequence and deblocking can be completed using a 2 hour treatment with 80 % acetic acid at room temperature. 
